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(71) We, RIGHTER GEDEON 
VEGYESZETI GYAR RT., a Hungarian 
body corporate of 21 Gyomroi ut, Budapest 
X, Hungary, do hereby declare the inventioa 
for which we pray that a patent may be 
granted to us, and the method by which it 
is to be perfonneda to be particularly des- 
cribed in and by 4e following statement: — 

This invention relates to indolo[2,3-a]- 
quinolizines and a process for their prepara- 
tion. 

According to one feature of the present 
invention there are provided compounds of 
general formula (I) 



II) 




wherem Ri represents a methyl group or an 
alkyl group containing from 3 to 10 carbon 
atoms and the acid addition salts thereofi 

These alkyl derivatives are novel com- 
pounds .and are useful intermediates in the 
production of pharmaceutically active com- 
pounds. 

The compound of the above fomula (I) 
wherein Ri represents an ethyl group is a 
known substance and is used as starting 
material for ±e total synthesis of vincamine. 

According to a known process for the pre- 
paration of 1 - ethyl - 1,2,3,4,6,7 - hexa- 
hydro - 12H - indo]o[2,3 - ajquinolizine (E. 
Wenckert, B. Wickberg: J. Am Chem Soc. 
87, 1580/1965/) diethyl ethyl - y - bromo - 
propyl - manolate (easily obtained from 
malonic ester) is hydrolysed and decar- 
bosgrlated by boiling with hydrobromic acid. 
Hie obtained compound is esterified with 
diazomethane. The thus-formed mediyl 2 - 
ethyl - 5 - bromovalerat^ is condensed with 



tryptamine, and the obtained 1 - (3 - indolyl - 
ethyl) - 3 - ethyl - piperidone - 2 is treated 
with phosphorus oxychlraide to yield the de- 40 
snred product. 

Iliis known process has, however, several 
disadvantages, among which the following are 
to be mentioned : the product is obtained 
m a relatively low yield; the reaction of 45 
tryptamine and methyl 2 - ethyl . 5 - bromo- 
valerate requires a very long time trf boiline 
at 70°C, which involves the decomposition 
of the heat-sensilive indole compound ^d 
comsequently decreases the yield; the esteri- 50 
fication of 2 - eAyl - 5 - bromo - valeric acid 
requires particularly severe conditions, such 
as treatment with diazomethane, presumably 
due to the blocking effect of the tertiary 
carbon atom adjacent to the carioxyl group; 55 
moreover the hydrolysis with hydrogen 
bromide is a highly corrosive operation re- 
quirmg particular care and stiuctural materials 
of special quality. All these disadvantages 
render the above process unsuitaWe for large- 60 
scale realization. 

According to another known process (A. 
LeHir, M. Janot, D. Stolk: Bull. Soc. Chim 
France, 551/1958/), ^-acetyl-pyridine Is 
reacted with tryptophylic bromide. The ob- 65 
tained salt is treated with an add to yield 
1 - ace^l . 1,2,3,4,5,6,7,12b - octahydro - 
mdole[2,3 - ajquinolizine. The acetyl group 
of this compound is reduced to an «thyl gKFop, 
and this latter compound is subjected to 70 
oiddation in the presence of mercuric acetate 
to yield the desired product. The process has 
the disadvantage that the starting materials are 
not eaaly avaUable, the product is obtained 
with a relatively low yield, and the reduction 75 
of the keto group as well as the oxidation 
with mercuric acetate cannot be realized on an 
industrial scale without difficulties. 

According to a further feature of the pre- 
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sMt invention there is provided a process for 
the preparation of the indolo[2,3 - al- 
qumolizines of general formuh (I) and their 
s^ts, vi*ierein Ri is as hereinbefore defined, 
which comprises reacting an indole deriva- 
tive of general foimula (II), 



Ogr 



NH 
I 

C-0 



CH2'' 



L2 



(If) 



wherein is as herein before defined, with 
awater-labile, phosphorus compound selected 
from a halide, an oxide and an oxyhalide of 
phosphorus, at temperatures of from 50 to 
250X, and subsequently with a base, and 
It desnred, the thus-obtained free base is con- 
verted into its add addition salt. 

This^ process can easily be realised on an 
mdustrial scale and is advanlageous in that 
It provides high yields and can be used for 
4e preparations of any l^S^W - hexa- 
hydromdolo - [2,3 - ajquinolizine having an 
alkyl group of medium chain length in posi- 
tion 1, or 

The indole derivatives of general formula 
II may be prepared by reacting tryptamine 
with a compound of foimula (III), 



(HI) 



wherein Rj is as defined above, optionally in 
the presenece of a solvent. The compounds of 
general formula (III) may be obtamed by 
heating a compound of formula (V), 

COOQH5 



A. 



(V) 

wherein Rj is as defined above, Rg is a 
cyano or ethoxy-carbonyl group and X is a 
halogen, with a base in the presence of water, 
followed by acidification and maintenance at 
elevated temperature, optionally in the pre- 
sence of solvent. 

The compound of formula (V) may also be 
used to prepare a compound of formula (IV), 

COOH 

Ri— CH2— OH 
COOH 

(IV) 



w^erem Ri is as defined above, by reaction 
with a base in tiie presence of water, followed 
% acidification. The compound of formula 
(IV) may be reacted m tiie molten state witii 
tt^tamme to yield a compound of formula 

The starting compounds of general for- 
mula (V) can be prepared as described in 
tiie literature. 

The above-described syntheses of the com- 
pounds of formula (I) can be started witii 
any of the intermediates; in such instances 
only the subsequent steps are to be carried 
out 

According to one mediod of the invention 
the intermediates are isolated and all the reac- 
tion steps are started witii these isolated com- 
pounds. In some instances the isolation of the 
intermediates is, however, not necessary, and 
tiiey can be used for tiie subsequent step 
directiy in tiie reaction mixture where tiiey 
were formed. Under such conditions it is 
sometimes advisable to change the solvent or 
reaction medium for anotiier solvent or 
medium prior to the subsequent reaction step. 

Li the process according to the invention, 
the mdole derivative of formula (II) is pre- 
ferably dissolved or suspended in an organic 
solvent before reaction, at a temperature of 
from 50 to 250X, witii tiie phosphorus com- 
pound. The most advantageous temperature 
range for the reaction is 110 to 160°C. Pre- 
ferred organic solvents are aromatic or ali- 
phatic hydrocarbons, optionaUy halogenated, 
for example benzene, toluene, xylene, chloro- 
form, carbon tetrachloride, dichloroediane, 
tochlorometiiane, tetrachloroetiiane or chloro- 
benzene. When ^ Kquid, tiie phosphorus com- 
pound may be used in excess so as to serve 
simultaneously as the reaction medium. 

The water-labile halide, oxide or oxyhalide 
of phosphorous is preferably used in the pre- 
sence of a halogen or hydrogen halide. 
Among tiiese reagents phosphorus penta- 
chlonde,^ phosphorus trichloride, phosphorus 
oxychlonde, a mixture of phosphorus pent- 
oxide and hydrochloric acid, and a mixture of 
phosphorus trioxide and bromine are most 
preferred. The phosphorus compound can be 
used in an amount equivalent witii tiie indole 
denvative, but it is preferred to add an excess 
ot^ the phosphorus compound to the reaction 
mixture. In tiiis latter case die excess phos- 
phorus compound is removed after the reac- 
tion e.g. by boiling the mixture with water or 
alcohol. 

When the reaction witii tiie phosphorus 
compound terminates, a base is added to tiie 
mixture, and tiie reaction mixture is main- 
tained at room temperature or at elevated 
temperatures, preferablv at 30 to 80"C, or 
at tiie boilmg point of tiie mixture. The tiius- 
obtamed base of the general formula (D is 
optionally isolated from the mixture, or the 
mixture can be used as such in furtiier reac- 



45 



50 



55 



fiO 



65 



70 



75 



80 



85 



90 



95 



100 



tions. The product can be separated in the 
form of its salt if desired. 

In this latter step alkali or alkaline eardi 
metal hydroxides, such as sodium hydroxide, 

5 potassium hydroxide, caldum hydroxide or 
barium hydroxide, or alkali metal salts furnish- 
ing alkaline hydrolysis, products, such as potas- 
sium carbonate, sodium carbonate or tri- 
sodium phosphate can be used. The base can 

10 be added to the reaction mixture in the solid 
state or in the form of an aqueous solution 
or suspension. 
In some instances it is preferable to add a 
. water-immiscible, inert, organic solvent such 

15 as chlorofoim, dicUoroethane, dichloro- 
methane or chlorobenzene, to the aqueous 
solution or suspension wherein the reaction 
with the base takes place. 
According to a particularly preferred 

20 method of the invention one proceeds 
as follows: As phosphorus compound phos- 
phorus oxychloride is used in excess, serving 
also as the reaction medium. The reaction is 
carried out at the boiling point of the mixture, 
. 25 and subsequently the excess phosphorus oxy- 
chloride is removed by known techniques. 

According to ano±er advantageous method 
of the invention phosphorus oxychloride is 
used as phosphorus compound, and the reac- 

30 tion is carried out in a halogenated hydro- 
carbon, such as in dichloroethane or chloro- 
benzene, at the boiling point of the mixture. 

Using the above process the compounds of • 
the general formulae (I), e.g. 1 - butyl - 

35 1,2,3,4,6,7 - hexahydro - indolo(2,3 - a]- 
quinolizine, can be prepared in excellent 
yields and under industrially favourable con- 
ditions. A very important advantage of the 
process for the invention is that the end pro- 

40 ducts can be used for addition reactions with- 
out isolation, directly in the reaction mixture 
where they were formed. 

The invention is further elucidated by the 
aid of the following non-limiting examples. 

45 Example 1 

A) Ethyl - y - hydroxy - propyl - malonic 
acid 

A mixture of 200 g, (0.76 moles) of diethyl 
ethyl - y - chloro - propyl - malonate 

50 (n:>-=:1.4450), 100 - g. (25 moles) of 
sodium hydroxide and 600 mL of 50% aque- 
ous ethanol is boiled with stining for 0.5 
hours. Thereafter the ethanol is removed by 
distillation and the residue is boiled for an 

55 additional 30 minutes. The mixture is cooled 
to 20^*0 and acidified to pH 1 with concen- 
trated hydrochloric acid. The separated 
crystals are filtered off, washed widi water 
f^f ^^ed. 130 g. (84%) of ethyl - y - 

00 hydroxy - propyl - malonic acid are obtained: 
m.p : 129— 130"C (at 4X/min. heating 
rate). 



Analysis: 

Calculated for CgHi^Og (M= 190.1): 

C: 50,53% rf: 7.37% 65 
Found C: 50.35% H: 7.30% 

IR spectrum: v„„. 1700 and 1725 cm-^ 
(acid 0=0) 

B) 3 . [N - (2 - ethyl - 5 - hydroxy - 
valeroyl) - 2 - aminoethyl] - indole 70 

A mixture of 16 g. (0.1 moles) of trypt- 
amme and 25.6 g. (0.2 moles) of ethyl - y - 
hydroxy - propyl - malonic acid is melted 
slowly, with stirring, under nitrogen. The melt 
is maintained at 140 to 150^*0 for 6 hours and 75 
thereafter it is cooled and the obtained 
crude product is recrystallized from chloro- 
form. 

24.5 g of 3 . [N - (2 . ethyl - 5 - 
hydroxy - valeroyl) . 2 - amino - ethyl] - 80 
indole are obtained. Yield: 85% (calculated 
for the tryptamine). M.p.: 72— 74"C (at a 
heating rate of 4°C/min.). 

Analysis: 

Calculated for Ca^HziNaOa (M=288.38) : 85 

^ . ^' Z?-P% ^-^9% N: 9,71% • 
Found: C: 70.52% H: 8.43% N: 9.25% 

/•■'^t^SSf!^ (^')- W 3260 cm-i 
(mdole NH), 1620-^ (amide C=0). 

C) 1 Ethyl . 1,2^4,6,7 - hexahydro - 90 
mdolo[233 - a] - quinolizinium 
perchlorate 

270 ml. of phosphorus oxychloride are 
added to a stirred mixture of 288 g. of 3 - 
[N - (2 . ethyl » 5 - hydroxy - valeroyl) - 95 
2 - amino - ethyl] - indole and 200 ml. of ' 
chlorobenzene, and the mixture is maintained 
at 115 to 120**C for 1.5 to 2 hours. There- 
after 100 ml. of water and 400 ml. of chloro- 
form are added, the mixture is cooled to 20*C, 100 
and the aqueous phase is separated. 100 ml. 
of water and 200 ml. of chloroform are 
added to the organic phase, the mixture is 
heated to 50°C, and the pH is adjusted to 
11 to 14 by adding aqueous sodium hydroxide 105 
to the mixture. The phases are separated, 
the organic phase is evaporated in vacuo, 
and the residue is admixed with 100 ml. of 
methanol. The pH of the methanolic solution 
is adjusted to 5 to 6 with perchloric acid and 110 
the separated crystalline substance is filtered 
off, washed and dried. 27.5 g. (79%) of 1 - 
ethyl - 1,2,3,4,6,7 - hexahydro - indole [2,3 - 
alqmnohzinium perchlorate are obtained. 
M.p.: 176_177»C (at a heating rate of 115 
4 C/mm.). 

Analysis: 

Calculated for CxrH^xN^O^Cl (M=352.81) : 
C: 57.87% H: 6.00% N: 7.94% 
Found: C: 57.58% H: 6.20% N: 8.00% 120 
IR spectrum (KBr): v„,^ 3280 cm-^ 

(indole NH), 1622 cm-* (C=N=). 



(methanol): 363 m 

Bsan^le 2 

A) ElJiyl - y - hydros - ptopyi . maknic 
3 acid 

A mixture of 21.6 g. (0.1 moles) of e%l 
'"'^1°^^ ■ cyanoacetate (nD«''= 
1.4510),16 g. (a4 -moles) of sodium 
tr^dmxid^ 50 mL of water and 20 ml, of 
!tf° ^ refluKed for 4 honrs and thEreate 
the alcolal is distaied off under atmosiAeric 
preffiore. The acpoeons lesidue is boiled far a 
fiante 3 houra and then 5 ml. of water are 
dBdlkd off. The reaction mixture is pro- 
15 ces»d as described in Ernnple 1/A to yiekl 
17.9 g. (87.4%) of ethyl Ty / hydro^ - 
propyl - maloaic add. 

B) 3 - ediyi - tetrahydro - 2H - pyian - 
2 - one 

20 19,0 g. (0.1 moles) of edjyl- - 7 - hydroxy - 

propyl - malonic acid are heated slowly, with 

stamg, to 150 to WO'Q and maintaked at 

this temperature for 30 minutes after the 

cessation of the gas evolution. The oblained 
^ oUy product Is aAjccted to fractional distil- 

tom m vacuo. 11.6 g. (91%) of 3 - ethyl - 

tetrahydro - 2H - pynm - 2 - one are ob- 

S=1.45?f' 128-132'C/16 mmHg, 

30 Analysis: 

Calculated for C,H«0, (M= 128.17): 

u . C: 65.62o/o H: 9.3% 

F(^: c: 65.59% H: 9.4% 

35 C:^)^*^' W=1722 an-i (^jTr 

NA4R spectnim (CO,): t=5.78 (2H, 
Mte -Cff,~), 7.40-.870 (7H, ~CH^ 
-CH-), 9.08 (3H, -Cff,). 

C) 3 - [N - (2 - ethyl - 5 - hydroxy - 
40 valeroyl) - 2 - amino - ednrnindde 

A fflisture of 38.4 g. (03 moles) of 3 - 
ethyl - tetrahydro - 2H - . 2 - one, 40 

g- (0.25 moles) of tryptamme and 560 ml nf qqo/ '/•/«i„7i„» j~i — /-"■j'^j - muuic. nera 
(Aterobeaizene is t^^^Tv TboZ md^ 72 ^"l^r^^^^ if" -"^ tryptamine). Alp. 

45 nitrqgen. The reaction nStie facSSS ^-^^ ^ ^ r^tt ot rC/rmC) 

and the separated crystals are filtered off, 
wa^d and dried. The crude produce is re- 
crystallized from diloroform. 68.5 g. (95% 
calculated for the tryptamine) of 3 - [N - 

50 (2 - ethyi - 5 - hydroxy - valeroyl) - 2 - 
5?i°2,- ^^yl] - iadole are obtained, m.p.: 
72-^74''C (at a heating rate of 4*C/min.). 



^.^'^c^oJ^ The mixture is 

heated to 50'Q and die pH of the mixture 

^ ^ ''^^^ of 
potassium hydroxide solution, lliereafter the 65 

HMare is processed as described in Example 

^£S,fW^^ (86%) of i - e^. 

Ij^MjdJ - hexahydro - indolo{2,3 - a1- 

grngzinium perchlontte. Atp.: iTfil 

Example 3 
A) 3 - edqd - tetrahydro - 2H - pyran - 
2 - one 

A mixture of 216 g. (1 mole) of e%l 
aayl -y - cMoropropyl - cyanoacetate^ 160 e. 
(4 moies) of sodmm hydroxide, 600 ml of 
water and 400 ml. of alcohol is refluxed'for 
4 JiDus and diereafter the alcdiol is distilled 
off under atmospheric pressure. The aqueous 
residue IS reW for a further 2 horn and 
ttocafter 100 ml. of water are distiUed off. 
The i^ue is cooled, a mixture of 220 ml. of 

atod Jlwly and the mixture is stirred and 

5Sr^ ^ ^ '''^^ « cooled, 

300 ml. of tobenc are added, and boilme 
is conanued for a further 5 hours. Thereaftw 
the mixture is cooled, the toluene phase is 
separated, and die aqueous phase is Exacted 
toluene The toluene solutions are com- 

♦fff'J^'^.'^?^ <Jried, and subjected 
to fractional distillation. 98.6 e. (77°/ ') nf ^ 
cdiyl - tetrahydro - 2H - pyiln - 2 - one ar^ 
obtamed, nD«»= 1.4507. * • «ncare 

L; ^ ^^^^ - ^ - ^y^o^ - 

valeroyl ( - 2 - amlnoethyl] - indole 
A mixture of 64 g. (0.5 moles) of 3 - 
ejyl - tetrahydro - 2H - pyian - 2 - one and 
°^ tryptamine is heated to 
Jo if° J7 P nitrogen, and the melt 100 
K mamtemed at this temperature for 3 to 4 
hours. The obtained crude product is re- 
cqrmlhzed from chlorofoim to yield 713 e 
of 3 . [N . (2 - ediyl . 5 - hydro^r^: 
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1A3,4,6,7 - hexali^dro - 
ajquinolizinium per - 



D) 1 - Ethyl 
uidolo[2,3 
55 chlorate 

A mixture of 288 g. of 3 - {N- (2 -ethyl - 
5 - hydroxy - valeroyl) - 2 - amino - etiiyll - 
indole and 500 ml. of phoqdiorus oxydiloride 
„ hoiled for 12 hours and thereafter the 
60 phoq)horus oxychloride is distilled off. 200 
ml. of water and 400 ml. of dichloioethane 



• w^l" . hexahydro - 

mdolo[2,3 - a) - quinolizinium per - 
chlorate iiq 

A mixture of 288 g. of 3 - [N- (2 -ethyl - 
5 - hydroxy .- valeroyl) - 2 - amino - ethyll - 

if riSr^ f P''°^l>°">s oxychlorMe 

IS lefluxed for 12 hours and thereafter the . 
e^ess pho^horus oxychloride is distilled off. 115 

TI^' '"^ of dichloro- 

etlfflne axe a^ed to die residue. The mixture 

n ^*'il'°:5*^ ^ PH « adjusted to 
u to 14 widi potassium hydroxide solution. 

^4 ■ B**^ ^^^^ « processed as des- 120 
cribed m Example 1/C, to ^eld 30 g. (86%) 

'L\r'of^^^ - 1^3,4,6,7 - hexahW . 

M^-^ne-m*^^'^"'^™ perchlorate. 



Example 4 

A) Butyl - 7 - hydroxy - propyl - malonic 
add 

A mixture of 28.6 g. of ethyl butyl - 7 - 
5 chloro - propyl - malonate (ni>2°= 1.4465), 
14 g. (0.35 moles) of sodium hydroxide, 30 
ml. of water and 50 ml. of alcohol is refluxed 
with stirring for 2 hours and thereafter the 
alcohol is distilled off. The residue is cooled 
10 to 0°C and acidified to pH 1 with concen- 
trated hydrochloric acid. The separated crys- 
tals are jSltered off, washed wim water and 
dried. 172 g. (79%) of butyl - 7 - hydroxy - 
propyl - malonic acid are obtained, m.p.: 
15 137~138*C (at a heating rate of 4*C/min.). 

Analysis: 

aiculated for C^Ji^fi, (M?= 218.1): 

C: 55.05% H: 8.26% 
Found: C: 54.81% H: 8.05% 

20 IR spectrum: v^. 1700 and 1725 cm-^ 
(acid C=0), 

B) 3 - butyl - ted-ahydro - 2H - pyran - 
2 - one 

A mixture of 2L8 g. (0.1 moles) of butyl - 
25 7 - hydroxy - propyl malonic acid and 150 
ml. of chlorobenzene is refluxed for 0.5 hours 
and thereafter 50 ml. of the solvent are dis- 
tilled off under atmospheric pressure. The 
residue is subjected to fractional distillation 
30 in vacuOj and the product is collected at 
126— 134**C/5 mmHg. 13.3 g. (85%) of 
3 - butyl - tetrahydro - 2H - pyran - 2 - one 
are obtainedi b.p.: 104— •106X/0.7 mmHg.^ 
Ud^^^ 1.4498. 

35 Analysis: 

Calculated for QHioOa (M= 156.22): 

C: 69,19% H: 10.32% 
Found: C: 68.86% H: 9.95% 

^ IR spectrum (film) : 1730 cm-^ (ester 

NMR spectrum (CCI4): r=5.78 (2H, 
ester 7.38—8.90 (IIH, — Cff^— , 

-CH=), 9.08 (3H, -CHs). 

C) 3 - [N - (2 - butyl - 5 - hydroxy - 
45 valeroyl) - 2 - aminoethyl] - indole 

A mixture of 18.7 g, (0.12 moles) of 3 - 
butyl - tetrahydro - 2H - pyran - 2 - one, 16 
g. (0.1 moles) of tryptamine and 150 ml. of 
chlorobenzene is refluxed for 4 hours under 

50 nitrogen. The reaction mixture is cooled and 
the separated crystals are filtered off, washed 
and dried. 30.3 g. (96%,, calculated for the 
tiyptamine) of 3 - [N - (2 - butyl - 5 - 
hydroxy - valeroyl) - 2 - amino - ethyl] - 

55 indole are obtaiiKd; m.p.: 78~80°C (at a 
heating rate of 4**C/min.). 

Analysis: 

Calculated for CigHagNaOg (M=316.43): 

C: 72.11% H: 8.92% N: 8.85% 
60 Found: C: 71.80% H: 9.18% N: 8.92% 
IR spectrum (Or): v^^, 3250 cm-i 
(indole NH), 1622 cm-^ (amide (C=0). 



D) 1 - Butyl . 1,2,3,4,6,7 - hexahydro - 
mdolo[2,3 - a] - quinoUzinium- per - 
chlorate 55 

A mixture of 316.4 g. of 3 - [N - (2 - 
butyl - 5 - hydroxy - valeroyl) - 2 - amino - 
etiiyl] . indole. 300 ml. of chlorobenzene 
and 350 ml. of phosphorus oxychloride is re- 
fluxed for 3 hours and tiiereafter 100 ml. of 70 
water and 400 ml. of dichloroetiiane are 
added^to the mixture. The mixture is cooled 
to 20**C, and the phases are separated from 
each otiier. 100 ml. of water and 300 ml, of 
dichloroethane are added to the organic phase, 75 
and the pH of the mixture is adjusted to 11 
to 14 with aqueous sodium hydroxide solution. 
The mixture is stirred for 2 hours at eO^'C 
and thereafter it is processed as described in 
Example 1/C. oa 

34.6 g. (91%) of 1 . butyl - 1,2,3,4,6,7 - 
nexahydro - indole [2,3 - ajquinolizinium 
perchlorate are obtained; m.p.: 201— 202''C 
(at a heating rate of 4**C/nmi.). 

Analysis: 35 
Calculated for Ci9H2i^204Cl (M=:380.86): 
C: 59.91% H: 6.61% N: 7.35% 
Found: C: 60.26% H: 6.72% N: 7.03% 

IR spectrum (KBr): v^„. 3240 cm-^ 



(mdole — NH), 1622 cm-^ (C=N=). 

UV spectrum; A„«^. 359 
£=4.3598. 



nm.. 



log. 




.0^ 
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WHAT WE CLAIM IS : — 
1. A process for the preparation of indolo- 
[2,3-a]quinolizines of general formula (I), 



(1) 



or of acid-addition salts thereof, wherein Ri 
represents an alkyl group containing from 1 
to 10 carbon atoms, in whidi an indole deri- 
vative of formula (II), iqq 



wherein Ri has the same meanings as defined 
above, is reacted with a water-labile phos- 
phorus compound selected from a halide, an 
oxide and an oxyhalide of phosphorus, at a 105 
temperature of from 50 to 250°C, and sub- 
sequently with a base, and, if desired, the 
thus, obtained free base is converted into its 
acid addition salt 



2. A process as claimed in claim 1 where- 
in the compound of formula (II) is prepared 
by reacting a compound of formula (IV), 

COOH 



R1-G-CH2-CH2— CH2OH 
COOH 



wherein Ri is as defined in claim 1, with 
tryptamine in the molten state. 

3. A process as claimed in claim 2 in which 
the compound of formula (IV) is prepared 
by reacting a compound of formula (V), 



COOC2H5 



10 



-CHo— CH2 — X 



(V) 

wherein is as defined in claim 1, repre- 
sents a cyano or ethoxycarbonyl . group and X 
represents a halogen atom, with a base in 
the presence of water, followed by acidifica- 
15 tion. 

4. A process as claimed in claim 1 wherein 
the compound of formula (II) is prepared by 
reacting a compound of formula (in)i 



m 



20 wherem^ Ri is as defined in claim 1, with 
tiyptamme, optionally in the presence of a 
solvent. 

5. A process as claimed in claim 4 whereui 
tiie compound of formula (III) is prepared 
25 by reacting a compound of fonnula (V) with 
a ba^ in the presence of water, followed by 
acidification and maintenance at elevated 
temperature, optionaUy in the presence of a 
solvent. 

30 6. A process as claimed in any of claims 
1 to 5, m which the starting compounds or 
mtermediates are used directly in the reac- 
tion mixture where they are formed, without 
any isolation step. 

35 7. A process as claimed in any of claims 1 
to 6, m which the phosphorus compound is 
phosphorus peniachloride, phosphorus tii- 
cWonde or phosphorus oxychloride. 

8. A process as claimed in any of claims 
1 to 7, m which an oxygenated phosphorus 
compound is used in the presence of a halogen 
or hydrohaUc acid. 

9. A process as claimed in any of claims 1 
to 8, in which the reaction with the phos- 

« phorus compound is carried out in the pre- 
sence of an organic solvent 



10. A process as claimed in claim 9 in 
which the organic solvent comprises an aro- 
matic or aliphatic hydrocarbon, optionallv 
halogenated. 50 

IL A process as claimed in claim 10 in 
which the organic solvent is benzene, toluene, 
^lene, trichloromethane, dichloroethane, 
chloroform, carbon tetrachloride, chloro- 
benzene or tetrachloroethane. 55 
1 process as claimed in any of claims 
1 to 11 wherein reaction is carried out at 
110 to 160^C. 

13. A process as claimed in any of claims 

1 to 12, in which the reaction with the phos- 60 
phorus compound is carried out in the pre- 
sence of an excess of the phosphorus com- 
pound. 

14. A process as claimed in any of claims 

1 to 13^ in which phosphorus* oxychloride is 65 
used as the phosphorus compound. 

15. A process as claimed in daim 14 where- 
in the reaction with the phosphorus compound 
is carried out at the boiling point of the reac- 
tion mixture. 

16. A process as claimed in any of claims 
1 to 15, in which an alkali metal or alkaline 
earth metal hydroxide or an alkali metal salt 
furnishing alkaline hydrolysis products is used 
as base. 

17. A process as claimed in any of claims 
1 to 16 in which the reaction with a base is 
carried out at room temperature or at an 
elevated temperature. 

18. A process as claimed in claim 17 in 80 
which the reaction is carried out at 30 to 

80 C. 

19. A process as claimed in any of claims 
1 to 18, in which the reaction with a base is 
carried out in aqueous medium, in the pre- 85 
sence of a water-immiscible organic solvent. 

20. A process as claimed in claim 19 where- 
in ±e organic solvent is chloroform, dichloro- 
ethane, dichloromethane or chlorobenzene. 

21. A process as claimed in claim 1 sub- on 
stantially as hereinbefore described. 

22. A process as claimed in claim 1 sub- 
stantially as hereinbefore described with refer- 
ence to the Examples. 

23. Compounds of general formula (I) 95 



(I) 



wherem represents a metiiyl group or an 
alkyl group containing from 3 to 10 carbon 
atoms and the acid addition salts thereof 

JLhl ^""^^ 1A3,4A7 - hexahydro - 100 
mdolo[2,3 - a]qumoh2me and acid-addition 
salts thereof. 
25. Compounds as claimed in claim 23 




other than those claimed in claim 24 sub- For Applicants of 

stantially as herein described. FRANK B. DEHN 

26. Compounds as delBned in daim 1 when- Imperial kouse, 

ever prepared by a process as claimed in any 15—19 Kingsway, 

of claims 1 to 22. London W C2D 6UZ 
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